Anhydrous chromium(III) chloride reacts with pure carboxylic acids (RCOOH where R = CH3, C2H5, n-C3H7, CH2CI, CHCI2 and CC13) to give basic trinuclear chromium(III) carboxylates of the general formula [Cr30(00CR)6] + Cl~. The reaction of CrCl3 with acetic anhydride, however, gives a partially substituted product, CrCl(OOCCH3)2-The formation of basic carboxylates has been attributed to the strong affinity of Cr 3+ ions for water that they can abstract it even from pure carboxylic acids. Their addition compounds with ammonia have also been prepared. The compounds have been characterized by their elemental analyses, IR, molar conductance and magnetic measurements.
Introduction
Reactions of vanadium(III) and chromium (III) chlorides with boiling glacial acetic acid [1] have been reported to give V3(OH)(OOCCH3) 8 and Thornton et al. [3] , however, suggested a trinuclear formulation,
[V3O(OOCCH3)6(OOCCH3)2/2(CH3COOH)]o0 for this compound since it had a low magnetic moment value as compared to a free V 3+ ion. So far no attempt has been made to reinvestigate the analogous Cr 111 compound. Our recent studies on the reaction of CrCl3 with formic acid reveal the formation of a basic trinuclear complex [4] and not Cr(OOCH)3 as had been suggested earlier [1] . In this paper, reactions of chromium(III) chloride with some carboxylic acids are reported.
Experimental
Anhydrous chromium(III) chloride was prepared by treating hydrated chromium (III) chloride (AnalaR) with excess of thionyl chloride at room temperature. It was refluxed for about 10-12 h. The reaction ceased when the colour of the product changed from green to violet. The carboxylic acids were purified by distillation as described by standard methods.
Reactions of CrCh with carboxylic acids
All reactions were carried out in three-necked flasks. The flasks were fitted with a graduated dropping pipette, a reflux condenser and a gas-inlet tube for the passage of dry N2 gas during the reaction. All efforts were made to exclude moisture. The reflux condenser was connected by glass tubing to a mercury bubbler, which in turn was connected to a bubbler containing silver nitrate solution. In a typical experiment pure acetic acid (300 mmole) diluted with CC14 (50 cm 3 ) was slowly added to CrCl3 (30 mmole) at -10 °C. The temperature was slowly allowed to rise when a dark violet solution was obtained. At room temperature, there was very slow evolution of HCl gas but on refluxing on a water bath, a steady flow of HCl occurred at that temperature. The colour of the solution changed from violet to green in 15-20 min and after about 4 h the evolution of HCl gas had completely ceased. The solvent and excess of acetic acid were removed by vacuum distillation, when a green precipitate (1) was obtained in the flask. It was filtered, washed with CCI4 and petroleum ether (40-60 °C) and dried in vacuo. Similarly, reactions of CrCl3 with propionic, ?i-butyric, monochloroacetic, dichloroacetic and trichloroacetic acids were carried out to give compounds 2-6.
The partially substituted product, C4H604CrCl (7) was prepared by refluxing CrCl3 with the solution of acetic anhydride in CCI4 for about 8-10 h. The compound was washed with excess CC14 and dried in vacuo.
Reactions of these compounds with ammonia were carried out by bubbling dry NH3 gas through the suspension of these compounds in CCI4 for about 2 h.
Chromium and chlorine were estimated gravimetrically as Cr203 and AgCl, respectively. Carbon, hydrogen and nitrogen were estimated microanalytically. Infrared spectra of the compounds were recorded as nujol and hexachlorobutadiene films in NaCl and Csl plates on a double beam grating spectrophotometer 621. Magnetic measurements were made at room temperature by Gouy's method with Hg[Co(NCS)4] as standard. Thermal analysis was carried out on a MOM Budapest Derivatograph. The analytical results along with some of their physical properties are given in Table I . Compounds 1-6 are green in colour, the intensity of the colour increases from acetate to butyrate but decreases regularly with increase in chlorine substitution on the methyl groups. Compound 7 is greyish green in colour.
Results and Biscussion
Interactions They are in the same range as observed for similar trinuclear Cr in carboxylates [6] . Compound 7 has a room temperature magnetic moment of 3.10 BM which is also lower than the value expected for a free Cr m ion. Probably 7 is a polymeric compound with significant Cr-Cr interaction through bridging acetato groups. This is also suggested by its insoluble nature.
The IR spectrum of each of the complexes has been measured and the bands are presented in Table II . The band assignments have been made by comparison with the spectrum of sodium salt of the parent acid [9] . The difference (A v) between ra(COO~) 
